Introduction
============

The continuing increase in antimicrobial-resistant infections is a global threat to public health.[@b1-idr-10-401] Infections caused by *Acinetobacter* spp. are primarily associated with nosocomial infections in patients with severe illness. Among all *Acinetobacter* spp., *A. baumannii* has been identified as the causative pathogen in approximately 80% of reported infection cases.[@b2-idr-10-401] *A*. *baumannii*, *A. baumannii* complex, and other *Acinetobacter* species require careful assessment, due to the variability in the populations in which they present, variability in resistance patterns (including multidrug-resistant \[MDR\], extensively DR \[XDR\], and panresistant strains), and the potential for hypervirulence. XDR strains may be susceptible only to polymyxins or tigecycline, and truly panresistant strains complicate treatment further.[@b3-idr-10-401]

As noted in US prescribing information, tigecycline has in vitro activity against *Acinetobacter* spp., but efficacy against *Acinetobacter* spp. has not been established in clinical trials, and thus tigecycline is not approved by the US Food and Drug Administration (FDA) to treat this organism in any indication;[@b4-idr-10-401] however, small numbers of *Acinetobacter* isolates have been identified from the tigecycline clinical program across 14 clinical trials, including approved and unapproved indications. Tigecycline has demonstrated in vitro activity against *Acinetobacter* isolates in different regions.[@b5-idr-10-401]--[@b7-idr-10-401] From these studies and the findings of a five-center study that tested 103 clinical (including MDR) *Acinetobacter* spp. strains,[@b8-idr-10-401] a provisional susceptibility breakpoint for tigecycline for *Acinetobacter* spp. has been proposed. Considering that tigecycline demonstrates comparable activity against *Acinetobacter* spp. and *Enterobacteriaceae* and the FDA-approved tigecycline breakpoint for *Enterobacteriaceae* is ≤2 μg/mL,[@b4-idr-10-401] ≤2 μg/mL was suggested as a provisional standard by Jones et al, and this breakpoint was used in this paper when reviewing sensitivity data.[@b8-idr-10-401] However, there is no FDA- or European Committee on Antimicrobial Susceptibility Testing-approved breakpoint for *Acinetobacter*.

Many *Acinetobacter* isolates are resistant to commonly prescribed antibiotics. The Centers for Disease Control reported in 2013 that 63% of the 12,000 health-care-associated *Acinetobacter* infections occurring in the US each year were MDR,[@b9-idr-10-401] and a recent systematic review and meta-analysis by Lemos et al[@b10-idr-10-401] reported that resistance to carbapenems has been increasing in the past few years worldwide. For instance, it increased from 9% in 1995 to 40% in 2004 in the US and from 14% in 2003 to 46% in 2008 in Taiwan.

The limited data on clinical efficacy of tigecycline against *Acinetobacter* have mainly come from case reports, case series, or retrospective analyses,[@b11-idr-10-401]--[@b21-idr-10-401] including reports showing that the efficacy of colistin--tigecycline therapy for XDR *A. baumannii* infections[@b18-idr-10-401]--[@b20-idr-10-401] or *A. baumannii* ventilator-associated pneumonia (VAP)[@b21-idr-10-401] was comparable to other treatment options (eg, high-dose sulbactam, colistin, high-dose prolonged infusion of a carbapenem, and colistin--imipenem--cilastatin). Nevertheless, the safety and efficacy of tigecycline in treating clinical infections caused by *A. baumannii* have not been established in adequate and well-controlled clinical trials.[@b13-idr-10-401] Since *Acinetobacter* infections are often severe or life-threatening and less common than many other infections, it is challenging to obtain sufficient data correlating clinical outcomes with microbiological isolates. In the absence of a clinical trial aimed specifically at investigating tigecycline use in *Acinetobacter* infections, this analysis was undertaken to investigate the available data on *Acinetobacter* infections from the large data set provided by the tigecycline clinical trial program.

This analysis describes the clinical efficacy of tigecycline or comparator antibiotics in the treatment of patients with infections caused by *Acinetobacter* spp. (including MDR *Acinetobacter* spp.) in the microbiologically evaluable (ME) population (defined in the "Materials and methods" section) from 14 multinational Phase III and Phase IV clinical trials. In addition to the clinical response by minimum inhibitory concentration (MIC) and microbiological eradication in the ME population, all-cause mortality in patients in the tigecycline- and comparator-treatment groups is also described.

Materials and methods
=====================

Data sources
------------

All Phase III and IV clinical trials investigating the efficacy and safety of tigecycline treatment for approved (complicated skin and skin-structure infections \[cSSSIs\], complicated intra-abdominal infections \[cIAIs\], and community-acquired pneumonia \[CAP; approved in the US\]) and unapproved (diabetic foot infections \[DFIs\] and hospital-acquired pneumonia \[HAP\], including VAP) indications, and resistant pathogen (RP) studies that were sponsored by Wyeth Research (now a wholly owned subsidiary of Pfizer) were included. Patient groups, trial designs, comparators, and outcomes have been described previously.[@b22-idr-10-401]--[@b26-idr-10-401] All trials were randomized (open-label or double-blind) and active-controlled, except that there was no comparator for one trial investigating the efficacy of tigecycline in difficult-to-treat serious infections caused by resistant Gram-negative organisms.[@b25-idr-10-401] All studies were conducted in compliance with the Declaration of Helsinki, with each protocol approved by institutional review board(s) and/or independent ethics committee(s), and all local regulatory requirements were followed. All participants of the studies provided written informed consent. Data from these 14 Phase III and IV studies were used in the current analysis.[@b23-idr-10-401]--[@b36-idr-10-401]

Patient population
------------------

All patients (all aged 18 years and older) enrolled in these Phase III and IV trials who were infected with *Acinetobacter* spp. at baseline were identified, including a subset of patients with infections caused by MDR *Acinetobacter* spp. MDR *Acinetobacter* was defined as any isolate that was resistant to at least three classes of antibiotics.

The primary population for efficacy was the ME population, with additional supportive analyses performed using the microbiological modified intent-to-treat (m-MITT) population. The MITT population was used as the safety cohort. The ME population were patients who met all prespecified eligibility criteria for the respective protocols with an identifiable primary isolate(s) that was susceptible to tigecycline and the comparator. The MITT population comprised all patients in the ITT population who received at least one dose of study drug. The m-MITT population comprised patients who had evident infections, as defined by individual study protocols and one or more isolates identified at baseline.[@b23-idr-10-401]--[@b36-idr-10-401]

Antibiotic therapy
------------------

Tigecycline was administered intravenously, initially at 100 mg and followed by 50 mg every 12 hours in all groups except DFIs.[@b23-idr-10-401]--[@b25-idr-10-401],[@b27-idr-10-401]--[@b36-idr-10-401] For patients with DFIs, the dosage was 150 mg once daily.[@b26-idr-10-401] Comparators were administered at routine dosages, described in detail in individual studies.[@b23-idr-10-401]--[@b36-idr-10-401] For most (all except two) of the trials, tigecycline was administered as monotherapy. For patients in the Phase III trial investigating the safety and efficacy of tigecycline in treatment for serious infections with methicillin-resistant *Staphylococcus aureus* or vancomycin-resistant enterococci, if polymicrobial infection with Gram-negative bacteria was suspected, non-study antimicrobial agents or irrigants could be administered as adjunctive therapy.[@b34-idr-10-401] For patients with HAP who were enrolled in the Phase III trial comparing tigecycline with imipenem--cilastatin, other therapies were included as per trial protocols to provide appropriate adjunctive therapy for *Pseudomonas aeruginosa* or methicillin-resistant *S. aureus* in both cohorts.[@b35-idr-10-401]

In the three Phase III and IV cSSSI trials, five Phase III and IV cIAI trials, and the two Phase III CAP trials, no additional therapy was added to the tigecycline-treatment arms. Comparator arms contained single or combined therapies, including vancomycin plus aztreonam, imipenem--cilastatin, ceftriaxone sodium plus metronidazole, levofloxacin, vancomycin or linezolid, vancomycin ± ertapenem, and ampicillin--sulbactam or amoxicillin--clavulanate, depending upon the particular study.[@b22-idr-10-401]--[@b24-idr-10-401]

End points
----------

Demographic and baseline characteristics were summarized for all patients with *Acinetobacter* infections in the ME population by infection type and treatment group. Clinical and microbiological responses by treatment group at test of cure were assessed for patients with *Acinetobacter* infections in the ME and m-MITT populations and a subset of patients with MDR *Acinetobacter* infections. Cure was defined as resolution or improvement of the infection such that no further antibacterial therapy was required. Clinical response was calculated as rate of cure at test of cure. Reasons for discontinuation of study drugs and study withdrawals were summarized for the MITT population overall and by infection type. All-cause mortality was summarized for the MITT population and also by infection type.

Statistical methods
-------------------

No formal statistical hypothesis was tested on the *Acinetobacter*-infected population; results were descriptive only, with no comparisons between treatment groups except for baseline demographics. Baseline categorical variables (eg, sex, prior antibiotic failure, and bacteremia) were compared between treatment groups using Fisher's exact test or *χ*^2^ test, as appropriate, and continuous variables (eg, age) were compared using analysis of variance. *P*\<0.05 was considered statistically significant. Efficacy data were not combined across different indications. The number and percentage of patients attaining clinical and microbiological success are presented as 95% CIs for each treatment group calculated using the Clopper--Pearson "exact" method.

Results
=======

Patient population
------------------

A total of 174 patients in the ME population of the 14 Phase III and IV studies were identified as having *Acinetobacter* spp. infections and included in this analysis: 95 patients received tigecycline and 79 a comparator drug ([Table 1](#t1-idr-10-401){ref-type="table"}). *Acinetobacter* spp. were isolated in all infection types, except CAP patients in the comparator group. In general, baseline characteristics were comparable between the tigecycline-treatment group and the comparator group ([Table 1](#t1-idr-10-401){ref-type="table"}), except that patients with cIAIs who were treated with tigecycline were much older (mean age 53.7 years for tigecycline vs 32.7 years for comparator, *P*=0.003). Results were similar in the m-MITT population (data not shown).

MDR *Acinetobacter* was found in 66 patients in the ME population, 31 patients in the tigecycline group (eight with DFIs, eleven with HAP, four with cIAIs, seven with RPs, and one with cSSSI) and 35 in the comparator group (seven with DFIs, 25 with HAP, two with cIAIs, and one with cSSSI) ([Table 1](#t1-idr-10-401){ref-type="table"}). In addition, bacteremia occurred in 18 patients: one with the diagnosis of CAP treated with tigecycline, two with DFIs (one treated with tigecycline, one with the comparator), ten with HAP (three treated with tigecycline, seven with the comparator), three with cIAIs (two treated with tigecycline, one with the comparator), and two with RPs (both treated with tigecycline) ([Table 1](#t1-idr-10-401){ref-type="table"}). Additional pathogens isolated from patients with polymicrobial infections are listed in [Table S1](#SD1-idr-10-401){ref-type="supplementary-material"}.

Efficacy
--------

### Clinical response

The rate of cure of tigecycline for the approved indications or unapproved infection types ranged from 50% for CAP (n=2) to 88.2% in patients with cIAIs (n=17) ([Figure 1](#f1-idr-10-401){ref-type="fig"}, [Table S2](#SD2-idr-10-401){ref-type="supplementary-material"}). Since data were collected from multiple studies in different indications with different comparator-antibiotic regimens, it was determined that a statistical analysis of data pooled across all indications would not be appropriate. Additionally, the significant differences in age in the cIAI trials and low number within each of the other indications limited the ability to interpret comparisons between treatment groups.

For the 66 ME patients with MDR *Acinetobacter*, the rate of cure was 72.7%--100% for tigecycline and 88%--100% for the comparator group ([Figure 1](#f1-idr-10-401){ref-type="fig"}, [Table S2](#SD2-idr-10-401){ref-type="supplementary-material"}). For HAP patients with MDR *Acinetobacter*, eight of eleven (72.7%, 95% CI 54.5%--93.2%) in the tigecycline group and 22 of 25 (88%, 95% CI 66%--97%) in the comparator group responded to the treatment. For DFI patients with MDR *Acinetobacter*, seven of eight (87.5%, 95% CI 65.6%--96.9%) in the tigecycline group and seven of seven (100%, 95% CI 75%--100%) in the comparator group responded to the treatment. All seven patients with MDR *Acinetobacter* in the RP studies were treated with tigecycline, and six were cured (85.7%, 95% CI 21.4%--96.4%). All cIAI patients with MDR *Acinetobacter* responded to treatment (four of four tigecycline, two of two comparator) ([Figure 1](#f1-idr-10-401){ref-type="fig"}, [Table S2](#SD2-idr-10-401){ref-type="supplementary-material"}). Neither of the two CAP patients had MDR *Acinetobacter*, bacteremia, or prior antibiotic failure, both were treated with tigecycline, and one was cured.

Clinical response to tigecycline was further investigated by MIC ([Table 2](#t2-idr-10-401){ref-type="table"}). Most patients (83) had *Acinetobacter* isolates (MIC 0.12--2 μg/mL) and the rate of cure varied between 60% and 100%. All patients in the MIC 0.5 μg/mL category (three DFIs, four HAP, one cIAI, five RPs, and two cSSSIs) were cured. For the 14 patients in the MIC 2 μg/mL category, the rate of cure was 62.5% (five of eight) for HAP, 100% (two of two) for cIAIs, and 50% (two of four) for RPs. Seven patients had *Acinetobacter* isolates with an MIC of 4 μg/mL: three of the four HAP patients and two of the three patients in the RP studies were cured. One HAP patient had *Acinetobacter* isolates with an MIC of 8 μg/mL; this patient did not respond to tigecycline treatment. Patients with cIAIs had the highest overall rate of cure with *Acinetobacter* isolates across six MIC categories (0.06--2 μg/mL). The two cIAI patients who did not respond to tigecycline had *Acinetobacter* isolates with an MIC of 0.12 μg/mL and 0.25 μg/mL ([Table 2](#t2-idr-10-401){ref-type="table"}).

Safety
------

A total of 274 patients in the MITT population with *Acinetobacter* spp. infection were included in the safety analysis: 154 were treated with tigecycline and 120 with a comparator. Among these patients, eleven (4%) discontinued the study drug: five (3.2%) in the tigecycline group and six (5%) in the comparator group ([Table 3](#t3-idr-10-401){ref-type="table"}). In total, 28 deaths (10.2%) occurred in patients with *Acinetobacter* spp. in the MITT population: 17 of 154 (11%) in the tigecycline group and eleven of 120 (9.2%) in the comparator group. There were no deaths in the CAP or DFI group. For patients with HAP, the mortality rate was 15.8% (nine of 57) and 17.2% (eleven of 64) for the tigecycline and the comparator groups, respectively. For patients with cIAIs and cSSSIs, no deaths were recorded in the comparator group (zero of 14 and zero of 15), and one death each occurred in the tigecycline groups (one of 21 \[4.8%\] and one of 16 \[6.3%\]). For patients in the RP studies, the mortality rate was 15.4% (six of 39) for the tigecycline group, while the only patient in the comparator group survived ([Table 3](#t3-idr-10-401){ref-type="table"}). There were 126 patients in the MITT population with MDR *Acinetobacter* infection; death occurred in six of 65 (9.2%) of the tigecycline and four of 61 (6.6%) of the comparator group ([Table 3](#t3-idr-10-401){ref-type="table"}).

Discussion
==========

In recent years, infections caused by *Acinetobacter* and especially MDR *Acinetobacter* have been increasingly reported worldwide.[@b11-idr-10-401]--[@b14-idr-10-401] In the US, an estimated 7,000 such infections occurred each year, causing 500 deaths.[@b9-idr-10-401] However, treatment options, especially for carbapenem-resistant *Acinetobacter* infections, are limited.[@b37-idr-10-401],[@b38-idr-10-401]

This analysis evaluated the efficacy of tigecycline and comparators against *Acinetobacter* infection in 174 ME patients from 14 Phase III and IV clinical trials. Clinical response was observed in patients with different types of infections, including CAP, DFIs, HAP, cIAIs, RPs, and cSSSIs, and the rate of cure with tigecycline was at least 50%. In addition, 80% or more of the patients who had had previous antibiotic failure responded to tigecycline therapy, except for patients with HAP. Further, in a subgroup of patients with MDR *Acinetobacter* infection, the rate of cure for tigecycline was 100% for patients with cIAIs, over 85% for patients with DFIs, and RPs, and 73% for patients with HAP. Since data were collected from multiple studies in different indications with different antibiotic regimens, an analysis of efficacy data pooled across all indications would not be appropriate. Additionally, comparisons between treatment groups were limited, due to baseline differences and/or small numbers, although efficacy rates were generally higher for the comparator-treated patients. For the approved indications (ie, CAP, cIAIs, and cSSSIs), the current analysis found that the MIC for tigecycline against *Acinetobacter* ranged from 0.06 μg/mL to 2 μg/mL.

For patients included in the current analysis who received tigecycline, HAP was the most common infection type. However, noninferiority of tigecycline to the comparator was not achieved for the treatment of HAP/VAP in a Phase III trial, and thus tigecycline is not approved for the treatment of HAP.[@b35-idr-10-401] The failure of this Phase III HAP/VAP trial was largely responsible for the most recent recommendation in the 2016 HAP/VAP guidelines by the Infectious Diseases Society of America and the American Thoracic Society for a "strong recommendation" based on "low-quality evidence" against the use of tigecycline for the treatment of HAP/VAP caused by *Acinetobacter* spp.[@b39-idr-10-401] A subsequent Phase II HAP/VAP study with alternative dosing not included in the present analysis failed to enroll fully, but did show a trend toward improved outcomes vs comparator at higher tigecycline doses.[@b40-idr-10-401]

Approximately 20% of the patients included in the current analysis had DFIs, 40% of whom were treated with tigecycline. However, tigecycline did not show noninferiority to ertapenem ± vancomycin in this Phase III trial in DFI patients with and without osteomyelitis,[@b26-idr-10-401] and thus tigecycline efficacy for this indication remains unproven.

Tigecycline has been shown to be efficacious and safe in the treatment of cSSSIs, cIAIs, and CAP.[@b27-idr-10-401]--[@b30-idr-10-401],[@b32-idr-10-401],[@b33-idr-10-401] However, across all tigecycline Phase III and IV clinical trials (cSSSIs, cIAIs, CAP, HAP/VAP, and DFIs), meta-analyses demonstrated an all-cause mortality imbalance favoring comparators.[@b22-idr-10-401],[@b41-idr-10-401] This has resulted in label language that states tigecycline should be used only when other antibiotics are not suitable (US prescribing information and summary of product characteristics by the European Medicines Agency), and thus one may expect tigecycline use is more likely for patients who have few if any other choices due to MDR and XDR pathogens.

Clinicians should be aware of the possibility of resistance and/or rapid development of resistance to tigecycline. In a report of two seriously ill patients with bloodstream infections with *A. baumannii*, tigecycline therapy failed.[@b42-idr-10-401] MICs for the *A. baumannii* isolates were \>2 μg/mL (at the time therapy was deemed a failure), but initial MICs at the beginning of therapy were not reported. One died, and another was switched to another therapy and survived. In both cases, tigecycline dosing was as per presently approved dosing for treatment of cIAIs and cSSSIs.

In another case report by Reid et al,[@b43-idr-10-401] a 53-year-old woman who had undergone a kidney and liver transplant 5 months previously had a complicated course with urinary tract infection, subsequent pneumonia, paraspinal abscess, and spinal osteomyelitis. During a protracted treatment course that included two separate courses of tigecycline, an initial *A. baumannii* tigecycline MIC of 1.5 mg/L eventually increased to 24 mg/L. Therapy was changed, and the patient survived until discharge. The authors concluded that patients being treated for *A. baumannii* infection with tigecycline could develop resistance after brief exposure to the drug. It should be noted that tigecycline does not have an approved indication for urinary tract infections or osteomyelitis.

In 2008, Karageorgopoulos et al[@b44-idr-10-401] reviewed the evidence available at the time with regard to tigecycline treatment for MDR (including carbapenem-resistant) *Acinetobacter* infections. They identified 22 microbiological studies reporting 2,384 *Acinetobacter* isolates (1,906 were *A. bauman-nii*). Assuming a breakpoint of susceptibility ≤2 mg/L for tigecycline, in nine of 18 studies reporting data on MDR *Acinetobacter*, 90% of these *Acinetobacter* isolates were susceptible to tigecycline, in eight of 18 tigecycline had inadequate activity against MDR *Acinetobacter*, and in one study results were variable based on the testing method. Seven of 15 studies reported data on carbapenem-resistant *Acinetobacter*, demonstrating 90% susceptibility. Another study revealed 89% of imipenem-resistant isolates were susceptible to tigecycline, and there was inadequate activity in the remaining six studies. Of note, there were ten reported colistin-resistant *Acinetobacter* spp., and nine were susceptible to tigecycline. An additional 17 (same clone) *Acinetobacter* isolates that were intermediate to colistin were all susceptible to tigecycline.

Also in Karageorgopoulos et al,[@b44-idr-10-401] eight studies assessed the clinical effectiveness of tigecycline vs MDR *Acinetobacter* spp. or *Acinetobacter* spp. with clinically significant resistance. A total of 42 patients had MDR *Acinetobacter* infections treated with tigecycline: 31 had respiratory tract infections (mainly VAP), four of these had bacteremia, four additional patients had primary or secondary bacteremia, and most were critically ill. Two-thirds of the patients also received therapy concurrently with other agents potentially active against *Acinetobacter* spp. A total of 32 of the 42 patients had a "favorable" clinical course, but intermediately susceptible strains were noted to have a worse prognosis, and VAP recurred in three patients. Finally, in three of the 42 patients, *A. baumannii* strains resistant to tigecycline emerged after tigecycline therapy had begun, and two of three resulted in clinical failure. The authors concluded that tigecycline had "considerable, though not consistent, antimicrobial activity against MDR (including carbapenem-resistant) *Acinetobacter* spp."

Gordon and Wareham[@b45-idr-10-401] reviewed clinical and microbiological outcomes when tigecycline was used to treat MDR *A. baumannii*. This retrospective study of 34 patients revealed that 23 (68%) patients who received tigecycline for MDR *A. baumannii* or polymicrobial infections that included *A. baumannii* had a positive clinical outcome, and ten had microbiological clearance. Fourteen (41%) patients died, with nine deaths attributable to sepsis. Three of these deaths had documented Gram-negative bacteremia on tigecycline therapy, and one developed resistance. The authors noted the poor correlation between microbiological clearance and clinical outcome, especially in those patients with respiratory tract infections. They also stated that the study results did not support empirical tigecycline monotherapy for Gram-negative bloodstream infections. Noted limitations included the retrospective design, small numbers, and the fact that more than half of the patients received concomitant antibiotic treatment with tigecycline.

In a review of recent literature, a report on 79 patients in intensive care units with *A. baumannii* VAP noted that a colistin--tigecycline regimen (in which the tigecycline dose was doubled during the first 48 hours to 100 mg twice a day, and then continued at 50 mg twice a day) vs a colistin--imipenem regimen demonstrated no difference between the two groups in 28-day survival.[@b21-idr-10-401] However, these clinical data in this small retrospective study are still inadequate to draw any definitive conclusions with regard to dosing and treatment of *Acinetobacter* infections with tigecycline. In a recent prospective observational study comparing a colistin--tigecycline regimen vs a colistin--carbapenem regimen for the treatment of XDR *A. baumannii* bacteremia, after adjustment for demographic characteristics and comorbidities, it was found that there was excess 14-day mortality only in the colistin--tigecycline subgroup that had an MIC \>2 mg/L.[@b20-idr-10-401]

A systematic review by Poulikakos et al of 1,040 patients with infections caused by DR *Acinetobacter* spp. in 12 studies found that in three studies, combination therapy (tigecycline was administered in some combinations) was superior to monotherapy. Based on the available data, the authors acknowledged that combination therapy may be preferred for the treatment of DR *Acinetobacter* infections in severely ill patients.[@b46-idr-10-401]

Kim et al[@b47-idr-10-401] reported on 70 patients (40 on colistin-based therapy and 30 who received tigecycline-based therapy) who were treated for MDR or XDR *A. baumannii* pneumonia. This retrospective study of intensive care-unit patients from 2009 to 2010 revealed no significant differences in baseline characteristics and no differences with regard to clinical outcomes, except for significantly higher nephrotoxicity in the colistin group. It is notable that patients received the approved usual tigecycline dosing (loading dose of 100 mg, followed by 50 mg every 12 hours), but the authors noted in the discussion that higher doses were studied in a small VAP clinical trial reported by Ramirez et al.[@b40-idr-10-401] Both clinical and microbiological outcomes were numerically higher in the Kim et al study, and mortality numerically lower in patient groups that received combination therapy vs monotherapy. Monotherapy was independently associated with increased clinical failure as per multivariate analysis, and thus the authors concluded combination therapy may be more useful for MDR and XDR *A. baumannii* pneumonia. They also concluded clinical outcomes were comparable for tigecycline and colistin-based therapy for MDR and XDR *A. baumannii* pneumonia.

The case reports, studies, and reviews described herein[@b20-idr-10-401],[@b42-idr-10-401],[@b44-idr-10-401]--[@b47-idr-10-401] reflect the need for treatment options for MDR and XDR *A. baumannii*. Resistance to myriad anti-infectives, including carbapenems, and the lack of approved and effective options has resulted in off-label use of tigecycline, which has variable in vitro activity and a presumptive unapproved breakpoint for *A. baumannii*, but no clinical indication for this organism, and no clinical indication to treat patients with HAP/VAP and bloodstream infections. The literature appropriately cautions about tigecycline use as monotherapy in these off-label indications, and as noted, tigecycline did have a failed clinical trial in HAP/VAP, has low serum levels due to its large volume of distribution, and there are case reports of the development of resistance while on therapy. The approved dosing for tigecycline for cIAIs, cSSSIs, and CAP may not be the appropriate dosing for other indications, and although we and others note the use of higher doses in a small clinical trial,[@b40-idr-10-401] there is no labeled safety information on higher dosing. Further, as suggested in some studies and reviews, it is possible that tigecycline may be most effective when used with concomitant therapy for certain indications.

The current descriptive analysis has some limitations. Firstly, this analysis included data from various studies with different dosing regimens, comparators, and patient populations, which made pooling efficacy data inappropriate, and thus the findings were descriptive only. Secondly, numbers in some indications were small and the patient population was diverse, limiting the ability to do treatment-group comparisons and making interpretation of findings difficult. Additionally, tigecycline was administered with other antibiotics in some indications (eg, HAP/VAP),[@b35-idr-10-401] and thus it is difficult to assess the effect of tigecycline in isolation. Further, in some infections, such as cIAIs, where the presence of multiple pathogens is the rule rather than the exception, clinical cure in the presence of *Acinetobacter* and even eradication of *Acinetobacter* does not always mean that *Acinetobacter* was the primary causative pathogen.

Conclusion
==========

The clinical trial data discussed in this paper could be hypothesis-generating for a larger and well-controlled systematic trial. However, it is unclear that such a study will be carried out any time in the near future. Therefore, this paper serves to fill a gap with randomized controlled clinical trial data that are presently available. Despite the noted limitations, we believe these data could be useful to clinicians who treat critically ill patients with *Acinetobacter* infections. We have described clinical outcomes and MICs, as well as dosing information from clinical trials, along with a literature review from real-world clinical data and microbiology. While tigecycline may be considered by physicians[@b14-idr-10-401]--[@b21-idr-10-401] as an option for the treatment of patients with MDR *Acinetobacter* infections alone or in combination with other anti-infective agents when other available antibiotics are not suitable, additional study would be required to properly assess efficacy and determine the correct dosing regimen.[@b11-idr-10-401]--[@b14-idr-10-401]

Supplementary material
======================

###### 

List of pathogens other than *Acinetobacter* spp. isolated from patients

                                           Tigecycline   \%      Comparator   \%
  ---------------------------------------- ------------- ------- ------------ -------
  **CAP**                                  **n=2**               **n=0**      
  **Gram-negative pathogens**              2             100.0   0            0.0
  *Haemophilus influenzae*                 2             100.0   0            0.0
  *Haemophilus parainfluenzae*             1             50.0    0            0.0
  **Gram-positive pathogens**              2             100.0   0            0.0
  *Aerococcus viridans*                    1             50.0    0            0.0
  *Kocuria rosea*                          1             50.0    0            0.0
  *Staphylococcus aureus*                  1             50.0    0            0.0
  *Streptococcus equisimilis*              1             50.0    0            0.0
  *Streptococcus pneumoniae*               2             100.0   0            0.0
  **DFIs**                                 **n=14**              **n=21**     
  **Anaerobes**                            2             14.3    1            4.8
  *Bacteroides fragilis*                   1             7.1     0            0.0
  *Bacteroides fragilis* group             1             7.1     0            0.0
  *Finegoldia magna*                       0             0.0     1            4.8
  *Prevotella bivia*                       1             7.1     0            0.0
  *Veillonella* spp.                       1             7.1     0            0.0
  **Gram-negative pathogens**              7             50.0    9            42.9
  *Citrobacter freundii* complex           1             7.1     1            4.8
  *Enterobacter cloacae*                   1             7.1     4            19.0
  *Enterobacter sakazakii*                 0             0.0     1            4.8
  *Escherichia coli*                       0             0.0     3            14.3
  *Klebsiella oxytoca*                     1             7.1     0            0.0
  *Klebsiella pneumoniae*                  2             14.3    2            9.5
  *Leclercia adecarboxylata*               0             0       1            4.8
  *Morganella morganii*                    1             7.1     0            0.0
  **Nonfermentative Gram-negative rods**   1             7.1     0            0.0
  *Proteus mirabilis*                      1             7.1     3            14.3
  *Proteus vulgaris* group                 0             0.0     1            4.8
  *Pseudomonas mendocina*                  1             7.1     0            0.0
  **Gram-positive anaerobes**              1             7.1     2            9.5
  *Clostridium perfringens*                0             0.0     1            4.8
  *Peptostreptococcus tetradius*           1             7.1     0            0.0
  *Propionibacterium acnes*                0             0.0     1            4.8
  **Gram-positive pathogens**              10            71.4    21           100.0
  *Brevibacterium* spp.                    0             0.0     1            4.8
  *Corynebacterium macginleyi*             1             7.1     0            0.0
  *Corynebacterium* spp.                   0             0.0     1            4.8
  *Corynebacterium striatum*               0             0.0     1            4.8
  *Enterococcus casseliflavus*             0             0.0     1            4.8
  *Enterococcus faecalis*                  3             21.4    7            33.3
  *Enterococcus faecium*                   0             0.0     1            4.8
  *Enterococcus gallinarum*                0             0.0     1            4.8
  *Staphylococcus aureus*                  9             64.3    11           52.4
  *Staphylococcus epidermidis*             0             0.0     1            4.8
  *Staphylococcus warneri*                 0             0.0     1            4.8
  *Staphylococcus xylosus*                 0             0.0     1            4.8
  *Streptococcus agalactiae*               3             21.4    2            9.5
  *Streptococcus canis*                    1             7.1     0            0.0
  *Streptococcus dysgalactiae*             0             0.0     1            4.8
  *Streptococcus pyogenes*                 0             0.0     1            4.8
  *Vagococcus* spp.                        1             7.1     0            0.0
  **HAP**                                  **n=39**              **n=40**     
  **Fungus**                               0             0.0     2            5.0
  *Candida albicans*                       0             0.0     2            5.0
  **Gram-negative pathogens**              24            61.5    30           75.0
  *Chryseobacterium indologenes*           1             2.6     0            0.0
  *Citrobacter freundii* complex           1             2.6     1            2.5
  *Enterobacter amnigenus*                 1             2.6     0            0.0
  *Enterobacter cloacae*                   0             0.0     5            12.5
  *Escherichia coli*                       1             2.6     4            10.0
  *Haemophilus influenzae*                 2             5.1     3            7.5
  *Klebsiella oxytoca*                     0             0.0     1            2.5
  *Klebsiella pneumoniae*                  5             12.8    11           27.5
  *Klebsiella terrigena*                   1             2.6     0            0.0
  *Moraxella catarrhalis*                  0             0.0     1            2.5
  *Morganella morganii*                    1             2.6     0            0.0
  *Neisseria sicca*                        0             0.0     1            2.5
  *Proteus mirabilis*                      2             5.1     0            0.0
  *Providencia stuartii*                   1             2.6     0            0.0
  *Pseudomonas aeruginosa*                 9             23.1    10           25.0
  *Salmonella* spp.                        0             0.0     1            2.5
  *Serratia marcescens*                    0             0.0     1            2.5
  *Stenotrophomonas maltophilia*           2             5.1     2            5.0
  **Gram-positive pathogens**              25            64.1    23           57.5
  *Bacillus* spp. not anthracis            0             0.0     2            5.0
  *Enterococcus durans*                    0             0.0     1            2.5
  *Enterococcus faecalis*                  3             7.7     1            2.5
  *Enterococcus faecium*                   2             5.1     0            0.0
  *Staphylococcus aureus*                  22            56.4    16           40.0
  *Staphylococcus epidermidis*             2             5.1     0            0.0
  *Staphylococcus haemolyticus*            1             2.6     4            10.0
  *Staphylococcus hominis*                 0             0.0     1            2.5
  *Streptococcus constellatus*             1             2.6     0            0.0
  *Streptococcus mitis*                    0             0.0     1            2.5
  *Streptococcus oralis*                   0             0.0     1            2.5
  *Streptococcus pneumoniae*               2             5.1     0            0.0
  **cIAIs**                                **n=19**              **n=11**     
  **Anaerobes**                            5             26.3    4            36.4
  *Bacteroides fragilis*                   3             15.8    0            0.0
  *Bacteroides ovatus*                     2             10.5    0            0.0
  *Bacteroides stercoris*                  0             0.0     1            9.1
  *Bacteroides thetaiotaomicron*           1             5.3     1            9.1
  *Bacteroides uniformis*                  0             0.0     2            18.2
  *Prevotella melaninogenica*              0             0.0     1            9.1
  **Gram-negative pathogens**              15            78.9    8            72.7
  *Citrobacter freundii* complex           2             10.5    0            0.0
  *Enterobacter cancerogenus*              0             0.0     1            9.1
  *Enterobacter cloacae*                   3             15.8    0            0.0
  *Escherichia coli*                       9             47.4    6            54.5
  *Klebsiella pneumoniae*                  3             15.8    0            0.0
  *Morganella morganii*                    0             0.0     1            9.1
  *Neisseria gonorrhoeae*                  1             5.3     0            0.0
  *Proteus mirabilis*                      2             10.5    0            0.0
  *Pseudomonas aeruginosa*                 2             10.5    2            18.2
  **Gram-positive anaerobes**              3             15.8    3            27.3
  *Bifidobacterium angulatum*              1             5.3     0            0.0
  *Clostridium sporogenes*                 1             5.3     0            0.0
  *Peptoniphilus asaccharolyticus*         0             0.0     1            9.1
  *Propionibacterium acnes*                1             5.3     1            9.1
  *Propionibacterium granulosum*           0             0.0     1            9.1
  **Gram-positive pathogens**              12            63.2    6            54.5
  *Actinomyces israelii*                   0             0.0     1            9.1
  *Actinomyces odontolyticus*              1             5.3     0            0.0
  *Aerococcus viridans*                    2             10.5    0            0.0
  *Enterococcus avium*                     1             5.3     0            0.0
  *Enterococcus faecalis*                  2             10.5    2            18.2
  *Enterococcus gallinarum*                1             5.3     0            0.0
  *Lactobacillus* spp.                     1             5.3     0            0.0
  *Staphylococcus aureus*                  4             21.1    1            9.1
  *Staphylococcus auricularis*             0             0.0     1            9.1
  *Staphylococcus capitis*                 0             0.0     1            9.1
  *Staphylococcus epidermidis*             1             5.3     0            0.0
  *Streptococcus anginosus*                2             10.5    2            18.2
  **Resistant pathogens**                  **n=28**              **n=1**      
  **Fungus**                               1             3.6     0            0.0
  *Candida parapsilosis*                   1             3.6     0            0.0
  **Gram-negative pathogens**              14            50.0    0            0.0
  *Enterobacter cloacae*                   1             3.6     0            0.0
  *Escherichia coli*                       6             21.4    0            0.0
  *Klebsiella pneumoniae*                  2             7.1     0            0.0
  *Morganella morganii*                    1             3.6     0            0.0
  *Proteus mirabilis*                      1             3.6     0            0.0
  *Proteus vulgaris*                       1             3.6     0            0.0
  *Pseudomonas aeruginosa*                 3             10.7    0            0.0
  *Stenotrophomonas maltophilia*           1             3.6     0            0.0
  **Gram-positive pathogens**              19            67.9    1            100.0
  *Enterococcus faecalis*                  6             21.4    0            0.0
  *Enterococcus faecium*                   0             0.0     1            100.0
  *Lactobacillus casei*                    1             3.6     0            0.0
  *Staphylococcus aureus*                  15            53.6    0            0.0
  *Streptococcus pyogenes*                 1             3.6     0            0.0
  **cSSSIs**                               **n=15**              **n=13**     
  **Gram-negative pathogens**              7             46.7    6            46.2
  *Citrobacter freundii*                   0             0.0     1            7.7
  *Enterobacter cloacae*                   1             6.7     0            0.0
  *Escherichia coli*                       2             13.3    3            23.1
  *Klebsiella oxytoca*                     0             0.0     1            7.7
  *Klebsiella pneumoniae*                  1             6.7     0            0.0
  *Leclercia adecarboxylata*               1             6.7     0            0.0
  *Morganella morganii*                    1             6.7     0            0.0
  *Proteus mirabilis*                      0             0.0     1            7.7
  *Pseudomonas aeruginosa*                 2             13.3    0            0.0
  *Serratia marcescens*                    1             6.7     0            0.0
  *Stenotrophomonas maltophilia*           1             6.7     1            7.7
  **Gram-positive pathogens**              13            86.7    13           100.0
  *Aerococcus viridans*                    1             6.7     0            0.0
  *Brevibacterium* spp.                    0             0.0     1            7.7
  *Corynebacterium pseudodiphtheriticum*   0             0.0     1            7.7
  *Corynebacterium striatum*               1             6.7     0            0.0
  *Enterococcus faecalis*                  3             20.0    2            15.4
  *Staphylococcus aureus*                  5             33.3    7            53.8
  *Staphylococcus capitis*                 1             6.7     0            0.0
  *Staphylococcus epidermidis*             1             6.7     0            0.0
  *Staphylococcus haemolyticus*            1             6.7     0            0.0
  *Staphylococcus hominis*                 0             0.0     1            7.7
  *Staphylococcus kloosii*                 1             6.7     0            0.0
  *Staphylococcus lugdunensis*             0             0.0     1            7.7
  *Staphylococcus schleiferi*              0             0.0     1            7.7
  *Staphylococcus sciuri*                  0             0.0     1            7.7
  *Streptococcus agalactiae*               0             0.0     2            15.4
  *Streptococcus anginosus*                1             6.7     1            7.7
  *Streptococcus bovis*                    0             0.0     1            7.7
  *Streptococcus constellatus*             0             0.0     1            7.7
  *Streptococcus dysgalactiae*             0             0.0     2            15.4
  *Streptococcus equisimilis*              1             6.7     0            0.0
  *Streptococcus mitis*                    1             6.7     0            0.0
  *Streptococcus oralis*                   2             13.3    1            7.7
  *Streptococcus pyogenes*                 1             6.7     0            0.0
  *Streptococcus sanguinis*                0             0.0     1            7.7

**Abbreviations:** CAP, community-acquired pneumonia; cIAIs, complicated intra-abdominal infections; cSSSIs, complicated skin and skin-structure infections; DFIs, diabetic foot infections; HAP, hospital-acquired pneumonia.

###### 

Clinical response (rate of cure) in patients with *Acinetobacter* infections in the ME population

  ------------------------------------------------------------------------------------------------------------------------------------
                                 CAP, n/N (%)\   DFIs, n/N (%)\   HAP, n/N (%)\   cIAIs, n/N (%)\   RPs, n/N (%)\   cSSSIs, n/N (%)\
                                 95% CI          95% CI           95% CI          95% CI            95% CI          95% CI
  ------------------------------ --------------- ---------------- --------------- ----------------- --------------- ------------------
  **Overall**                                                                                                       

  Tigecycline                    1/2 (50.0)\     10/13 (76.9)\    22/33 (66.7)\   15/17 (88.2)\     16/20 (80.0)\   7/10 (70.0)\
                                 12.5--87.5      57.7--94.2       50.0--75.0      66.2--97.1        60.0--95.0      17.5--92.5

  Comparator                                     17/20 (85.0)\    31/37 (83.8)\   11/11 (100.0)\    1/1 (100.0)\    9/10 (90.0)\
                                                 63.8--96.3       62.8--95.9      75.0--100.0       25.0--100.0     67.5--97.5

  **MDR *Acinetobacter***                                                                                           

  Yes: tigecycline                               7/8 (87.5)\      8/11 (72.7)\    4/4 (100.0)\      6/7 (85.7)\     0/1 (0.0)\
                                                 65.6--96.9       54.5--93.2      25.0--100.0       21.4--96.4      0.0--75.0

  Comparator                                     7/7 (100.0)\     22/25 (88.0)\   2/2 (100.0)\                      0/1 (0.0)\
                                                 75.0--100.0      66.0--97.0      25.0--100.0                       0.0--75.0

  No: tigecycline                1/2 (50.0)\     3/5 (60.0)\      14/22 (63.6)\   11/13 (84.6)\     10/13 (76.9)\   7/9 (77.8)\
                                 12.5--87.5      15.0--90.0       47.7--90.9      63.5--96.2        57.7--94.2      58.3--94.4

  Comparator                                     10/13 (76.9)\    9/12 (75.0)\    9/9 (100.0)\      1/1 (100.0)\    9/9 (100.0)\
                                                 57.7--94.2       56.3--93.8      75.0--100.0       25.0--100.0     75.0--100.0

  **Bacteremia**                                                                                                    

  Yes: tigecycline               0/1 (0.0)\      1/1 (100.0)\     1/3 (33.3)\     1/2 (50.0)\       1/2 (50.0)\     
                                 0.0--75.0       25.0--100.0      8.3--83.3       12.5--87.5        12.5--87.5      

  Comparator                                     1/1 (100.0)\     5/7 (71.4)\     1/1 (100.0)\                      
                                                 25.0--100.0      17.9--92.9      25.0--100.0                       

  No: tigecycline                1/1 (100.0)\    9/12 (75.0)\     21/30 (70.0)\   14/15 (93.3)\     15/18 (83.3)\   7/10 (70.0)\
                                 25.0--100.0     56.3--93.8       52.5--92.5      70.0--98.3        62.5--95.8      17.5--92.5

  Comparator                                     16/19 (84.2)\    26/30 (86.7)\   10/10 (100.0)\    1/1 (100.0)\    9/10 (90.0)\
                                                 63.2--96.1       65.0--96.7      75.0--100.0       25.0--100.0     67.5--97.5

  **Prior antibiotic failure**                                                                                      

  Yes: tigecycline                                                8/14 (57.1)\    2/2 (100.0)\      16/20 (80.0)\   1/1 (100.0)\
                                                                  42.9--89.3      25.0--100.0       60.0--95.0      25.0--100.0

  Comparator                                                      6/10 (60.0)\    1/1 (100.0)\      1/1 (100.0)\    2/2 (100.0)\
                                                                  15.0--90.0      25.0--100.0       25.0--100.0     25.0--100.0

  No: tigecycline                1/2 (50.0)\     10/13 (76.9)\    14/19 (73.7)\   13/15 (86.7)\                     6/9 (66.7)\
                                 12.5--87.5      57.7--94.2       55.3--93.4      65.0--96.7                        16.7--91.7

  Comparator                                     17/20 (85.0)\    25/27 (92.6)\   10/10 (100.0)\                    7/8 (87.5)\
                                                 63.8--96.3       69.4--98.1      75.0--100.0                       65.6--96.9
  ------------------------------------------------------------------------------------------------------------------------------------

**Note:** 95% CI for each treatment group calculated using the Clopper--Pearson method.

**Abbreviations:** CAP, community-acquired pneumonia; cIAIs, complicated intra-abdominal infections; cSSSIs, complicated skin and skin-structure infections; DFIs, diabetic foot infections; HAP, hospital-acquired pneumonia; MDR, multidrug-resistant; ME, microbiologically evaluable; MIC, minimum inhibitory concentration; n, number of patients with positive clinical response (ie, cure); N, total number of patients in the specific category; RPs, resistant pathogens; TOC, test of cure.
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###### 

Baseline demographics and characteristics for patients with *Acinetobacter* infections: ME population

  Characteristic                                                                        CAP                 DFIs   HAP   cIAIs               RPs                 cSSSI                                                                                                                                                                                           
  ------------------------------------------------------------------------------------- ------------------- ------ ----- ------------------- ------------------- ------- ------------------- ------------------- ------- ------------------- ------------------- ------- ------------------- ------------------- ------- ------------------- ------------------- -------
  **n**                                                                                 2                   0            13                  20                          33                  37                          17                  11                          20                  1                           10                  10                  
  **Age, years**                                                                                                                                                 0.810                                           0.498                                           0.003                                           0.473                                           0.655
  Mean (SE)                                                                             36.0 (16.0)                      55.6 (3.6)          56.5 (1.8)                  49.6 (3.6)          52.8 (3.3)                  53.7 (4.2)          32.7 (4.8)                  49.8 (4.5)          65.0 (0)                    54.9 (6.8)          58.8 (5.3)          
  Median (range)                                                                        36.0 (20.0--52.0)                55.0 (27.0--70.0)   56.5 (35.0--74.0)           51.0 (18.0--81.0)   53.0 (19.0--88.0)           56.0 (22.0--79.0)   25.0 (19.0--68.0)           43.5 (22.0--86.0)   65.0 (65.0--65.0)           54.5 (21.0--88.0)   58.0 (25.0--80.0)   
  **Sex, n (%)**                                                                                                                                                 0.338                                           0.111                                           0.390                                           0.105                                           0.329
  Female                                                                                0                                2 (15.4)            6 (30.0)                    6 (18.2)            13 (35.1)                   9 (52.9)            4 (36.4)                    5 (25.0)            1 (100)                     2 (20.0)            4 (40.0)            
  Male                                                                                  2 (100)                          11 (84.6)           14 (70.0)                   27 (81.8)           24 (64.9)                   8 (47.1)            7 (63.6)                    15 (75.0)           0                           8 (80.0)            6 (60.0)            
  **Ethnicity, n (%)**                                                                                                                                           0.515                                           0.802                                           0.138                                           0.74                                            0.261
  Black                                                                                 0                                0                   1 (5.0)                     0                   1 (2.7)                     0                   0                           0                   0                           2 (20.0)            0                   
  Han                                                                                   0                                0                   0                           0                   0                           1 (5.9)             2 (18.2)                    0                   0                           0                   0                   
  Hispanic                                                                              0                                0                   0                           8 (24.2)            6 (16.2)                    2 (11.8)            1 (9.1)                     2 (10.0)            0                           0                   1 (10.0)            
  Oriental (Asian)                                                                      0                                0                   2 (10.0)                    11 (33.3)           12 (32.4)                   0                   2 (18.2)                    0                   0                           0                   1 (10.0)            
  White                                                                                 2 (100)                          10 (76.9)           14 (70.0)                   13 (39.4)           17 (45.9)                   14 (82.4)           5 (45.5)                    18 (90.0)           1 (100)                     8 (80.0)            8 (80.0)            
  Other                                                                                 0                                3 (23.1)            3 (15.0)                    1 (3.0)             1 (2.7)                     0                   1 (9.1)                     0                   0                           0                   0                   
  **Underlying comorbidities**                                                                                                                                                                                                                                                                                                                                   
  Diabetes mellitus, n (%)                                                              0                                13 (100)            20 (100)                    6 (18.2)            5 (13.5)            0.592   1 (5.9)             1 (9.1)             0.747   1 (5.0)             1 (100)             0.002   3 (30.0)            2 (20.0)            0.606
  COPD, n (%)                                                                           0                                0                   0                           5 (15.2)            4 (10.8)            0.588   0                   0                           1 (5.0)             0                   0.819   1 (10.0)            1 (10.0)            1.000
  **Disease severity**                                                                                                                                                                                                                                                                                                                                           
  APACHE II,[a](#tfn1-idr-10-401){ref-type="table-fn"} mean (SE)                        NA                               NA                  NA                          12.52 (1.04)        12.59 (0.93)        0.954   6.00 (1.15)         6.64 (1.40)         0.729   9.15 (1.38)         16.00 (0)           0.292   NA                  NA                  
  ICU, n (%)                                                                            0                                0                   0                           2 (6.1)             0                   0.129   4 (23.5)            2 (18.2)            0.736   0                   0                           0                   1 (10.0)            0.305
  **Mono- vs polymicrobial infection, n (%)**                                                                                                                                                                    0.874                                           0.747                                           0.619                                           
  Mono-                                                                                 0                                0                   0                           11 (33.3)           13 (35.1)                   1 (5.9)             1 (9.1)                     4 (20.0)            0                           0                   0                   
  Poly-                                                                                 2 (100)                          13 (100)            20 (100)                    22 (66.7)           24 (64.9)                   16 (94.1)           10 (90.9)                   16 (80.0)           1 (100)                     10 (100)            10 (100)            
  **Bacteremia, n (%)**                                                                 1 (50.0)                         1 (7.7)             1 (5.0)             0.751   3 (9.1)             7 (18.9)            0.241   2 (11.8)            1 (9.1)             0.823   2 (10.0)            0                   0.74    0                   0                   
  **Prior antibiotic failure, n (%)**                                                   0                                0                   0                           14 (42.4)           10 (27)             0.175   2 (11.8)            1 (9.1)             0.823   20 (100)            1 (100)                     1 (10.0)            2 (20.0)            0.531
  **Resistance to antibiotic classes/antibiotics, n (%)**                                                                                                                                                                                                                                                                                                        
  Tigecycline                                                                           0                                0                   0                           1 (3.0)             0                   0.286   0                   0                           0                   0                           0                   0                   
  Carbapenems (imipenem)                                                                0                                0                   0                           5 (15.2)            5 (13.5)            0.845   1 (5.9)             0                   0.413   9 (45.0)            0                   0.375   0                   0                   
  Aminoglycosides                                                                       0                                0                   0                           23 (69.7)           31 (83.8)           0.161   4 (23.5)            2 (18.2)            0.736   8 (40.0)            0                   0.421   2 (20.0)            2 (20.0)            1.000
  Quinolones                                                                            0                                8 (61.5)            8 (40.0)            0.226   20 (60.6)           26 (70.3)           0.395   3 (17.6)            2 (18.2)            0.971   13 (65.0)           0                   0.191   1 (10.0)            1 (10.0)            1.000
  Cephalosporin                                                                         0                                10 (76.9)           9 (45.0)            0.07    18 (54.5)           29 (78.4)           0.034   5 (29.4)            4 (36.4)            0.700   15 (75.0)           0                   0.105   1 (10.0)            3 (30.0)            0.264
  β-Lactams                                                                             0                                10 (76.9)           12 (60.0)           0.314   0                   0                           7 (41.2)            3 (27.3)            0.453   0                   0                           2 (20.0)            2 (20.0)            1.000
  MDR                                                                                   0                                8 (61.5)            7 (35.0)            0.135   11 (33.3)           25 (67.6)           0.004   4 (23.5)            2 (18.2)            0.736   7 (35.0)            0                   0.469   1 (10.0)            1 (10.0)            1.000
  **Mechanical ventilation,[b](#tfn2-idr-10-401){ref-type="table-fn"}** **n (%)**       NA                               NA                  NA                          25 (75.8)           25 (67.6)           0.449   NA                  NA                          NA                  NA                          NA                  NA                  
  **Adjunctive therapy for HAP,[b](#tfn2-idr-10-401){ref-type="table-fn"}** **n (%)**   NA                               NA                  NA                          27 (81.8)           30 (81.1)           0.937   NA                  NA                          NA                  NA                          NA                  NA                  

**Notes:**

Some studies did not have records for this variable;

NA for all indications that are not HAP. *P*-values for comparisons between treatment groups.

**Abbreviations:** C, comparator group; CAP, community-acquired pneumonia; cIAIs, complicated intra-abdominal infections; cSSSIs, complicated skin and skin-structure infections; DFIs, diabetic foot infections; HAP, hospital-acquired pneumonia; ICU, intensive care unit; MDR, multidrug-resistant; ME, microbiologically evaluable; NA, not applicable; RPs, resistant pathogens; T, tigecycline group.

###### 

Clinical and microbiological responses to tigecycline at TOC visit for patients with *Acinetobacter* infection in ME population by MIC value

  Infection    MIC (μg/mL)   Patients by MIC, n   Clinical response   Microbiological response             
  ------------ ------------- -------------------- ------------------- -------------------------- --------- ---------
  **CAP**                                                                                                  
               0.12          2                    1                   (50.0)                     1         (50.0)
  **DFIs**                                                                                                 
               0.06          3                    2                   (66.7)                     1         (33.3)
  0.12         2             2                    \(100\)             1                          (50.0)    
  0.5          3             3                    \(100\)             2                          (66.7)    
  1            5             3                    (60.0)              3                          (60.0)    
  **HAP**                                                                                                  
               0.12          1                    1                   \(100\)                    0         
  0.25         3             1                    (33.3)              1                          (33.3)    
  0.5          4             4                    \(100\)             4                          \(100\)   
  1            12            8                    (66.7)              7                          (58.3)    
  2            8             5                    (62.5)              5                          (62.5)    
  4            4             3                    (75.0)              3                          (75.0)    
  8            1             0                                        0                                    
  **cIAIs**                                                                                                
               0.06          1                    1                   \(100\)                    1         \(100\)
  0.12         5             4                    (80.0)              4                          (80.0)    
  0.25         4             3                    (75.0)              3                          (75.0)    
  0.5          1             1                    \(100\)             1                          \(100\)   
  1            4             4                    \(100\)             4                          \(100\)   
  2            2             2                    \(100\)             2                          \(100\)   
  **RPs**                                                                                                  
               0.25          1                    1                   \(100\)                    1         \(100\)
  0.5          5             5                    \(100\)             5                          \(100\)   
  1            7             6                    (85.7)              5                          (71.4)    
  2            4             2                    (50.0)              0                                    
  4            3             2                    (66.7)              2                          (66.7)    
  **cSSSIs**                                                                                               
               0.12          3                    2                   (66.7)                     2         (66.7)
  0.25         3             2                    (66.7)              2                          (66.7)    
  0.5          2             2                    \(100\)             2                          \(100\)   
  1            2             1                    (50.0)              1                          (50.0)    

**Notes:** Percentages are for proportions of patients with positive response in each MIC category. For patients with DFIs, tigecycline dosing was 150 mg once daily; for patients with other types of infection, tigecycline was administered 100 mg initially once, then 50 mg every 12 hours. For patients with HAP, concomitant medications were administered.

**Abbreviations:** CAP, community-acquired pneumonia; cIAIs, complicated intra-abdominal infections; cSSSIs, complicated skin and skin-structure infections; DFIs, diabetic foot infections; HAP, hospital-acquired pneumonia; ME, microbiologically evaluable; MIC, minimum inhibitory concentration; RPs, resistant pathogens; TOC, test of cure.

###### 

Discontinuations and deaths in patients with *Acinetobacter*: MITT population

                                                              Total, n=274    Tigecycline, n=154   Comparator, n=120
  ----------------------------------------------------------- --------------- -------------------- -------------------
  **Discontinuations from study drug, n (%)**                                                      
  Overall                                                     11 (4.0)        5 (3.2)              6 (5.0)
  Adverse events                                              4 (1.5)         2 (1.3)              2 (1.7)
  Patient request unrelated to study                          1 (0.4)         1 (0.6)              0
  Unsatisfactory response -- efficacy                         4 (1.5)         1 (0.6)              3 (2.5)
  Other                                                       2 (0.7)         1 (0.6)              1 (0.8)
  **Discontinuations from study, n (%)**                                                           
  Overall                                                     5 (1.8)         2 (1.3)              3 (2.5)
  Lost to follow-up                                           1 (0.4)         0                    1 (0.8)
  Unsatisfactory response -- efficacy                         1 (0.4)         0                    1 (0.8)
  Other                                                       3 (1.1)         2 (1.3)              1 (0.8)
  **Deaths in MITT population, n/N (%)**                                                           
  Overall                                                     28/274 (10.2)   17/154 (11.0)        11/120 (9.2)
  CAP                                                         0/2             0/2                  0/0
  DFIs                                                        0/45            0/19                 0/26
  HAP                                                         20/121 (16.5)   9/57 (15.8)          11/64 (17.2)
  cIAIs                                                       1/35 (2.9)      1/21 (4.8)           0/14
  RPs                                                         6/40 (15.0)     6/39 (15.4)          0/1
  cSSSIs                                                      1/31 (3.2)      1/16 (6.3)           0/15
  **Deaths among MDR patients in MITT population, n/N (%)**                                        
  Overall                                                     10/126 (7.9)    6/65 (9.2)           4/61 (6.6)

**Abbreviations:** CAP, community-acquired pneumonia; cIAIs, complicated intra-abdominal infections; cSSSIs, complicated skin and skin-structure infections; DFIs, diabetic foot infections; HAP, hospital-acquired pneumonia; MDR, multidrug-resistant; MITT, modified intent-to-treat; n, number of patients or deaths in a specific group; N, total number of patients in a specific group; RPs, resistant pathogens.
